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DISPOSmF DE MISE EN PLACE D*UNE ENVELOPPE FILTRANTE 
A L'INTERIEUR D*UN PUTTS 



La pr6sente invention cooceme un di^)05iUr de mise en place d*une 
enveloppefiltrantei rintdricur d*un puits. notaroment d'un puits pdtiolier. ci plus 
prdcisteent k l*int6rieiir du dieinisage deoonsoltdatioo du pittt& 

Dans un puics de productton p^trtdi^ au niveau de la n^cm du sous-sol 
5 qui contient les hydrocaiburcs - courammcnl appelte "rfecrvdr" - le chemisage qui 
constitue la paroi propiement dite du puiis pr6$ente des pefforattons par lesqudles les 
hydrocarbures peuventp^a^ii Tint^eurdu puits. 

Its sont v£lucul£s ensuite veis la surface (tfite de puits) k travers un tube 
coaxial au chemisage. et de plus petit diam^ 
10 Lc ccntragc et r£tanchfit6 de cc tube - qu'on appclcra ci-aprts ''tubing de 

production**- dans le diemisage sont rialisds au moyen d'lm obtuiateur, coununihent 
ddsignd par le lenne anglais ''padoer^. 

II est assez courant que des particules de saUe $c»ent entrKl&des par les 
hydrocarbures Uquides, du nfeervoir i rintdrieur du puits, 1^ travers les peifonuions du 
IS chemisage. 

C'est notamment le cas lorsqu*on a affaire h des n^rvoirs gf^ux non 
consolid^s, des reservoirs i faible dmentation ou 4 faible profondeur. 

Ced peut dgalement arri ver avec des puits dont le dAit est 6lev6» ou en cas 
d*arTivted*eaudueilad6pl6tiondu r6seivoir»etpottrd*auttesraisons. 
20 Lc transfert de sable dans le puits pose des probltoes importants sur lc 

plan technique, car il pr6sente un risque d'obstruction du puits ct de d^faillance des 
^uipements de fond, cc qui entraine bien dvidemment une baisse de pioductivitd 

De plus, les particules de sable provoquent une ^ion des difftfrents 
matdriels raises en oeuvre, oe qui augmente les ooOts d*enlreden du puits. 
25 Pour rfisoudre ce problfeme il est connu de recourir & des crdpincs 

m^Uques tnstalldes. scii avant la mise en production du puits. soit apite la mise en 
production, quand le puits vieillissant se met 4 produire du sable. 

Par construction, le diamtoe ext6ieur dc oes cri6pines est proche du 
diam^ intdiieur de la parcn i trailer. 
30 Quand les chines scmt install^ avant la mise en production du puits. 

dies sont pr6vues dans rarchitecturc du puits ; leur mise cn place ne pose done gdn&ale- 
mcnt pas de probl^, cardie est effectu6e avant r installation du ''tubingde production**. . 



IVO 99/25951 



PCT/FR98/K352 



La prfoente invention n'a pas pour vocation de se substituer ^ ces 
techniques connues. 

Quand les crfiptnes doi vent Stre podtionndes apr6s la mise en imducixon. 
le probl^me est plus complexe. En efTet» d*une part les puits n*ont souveni pas 6x6 
5 dessin^ pour recevoir ce type d'^uipemcnt et d*autre part Ic **tubing de production*** du 
fait de son fai Ue diamfetre, empfiche, sans son retrait, Tinmllation de la cr^ne. 

De plus, les puits ne sont gdnftalement pas lectilignes, ce qui rend difficile 
la descente de on^nes m^tdliques tongues et riagiles. 

Bien ^videmment, les diinensi<»i5 int&ieures et extAiemes de ces engines 
10 m6talUques interdit toute pose d*une crtjmies au travers d*une cr6pine d6j^ pos6e, ce qui 
limite f ortetnent leur utilisation. 

La pr^nte invention vise k pallier ces dirficult£$ en proposant un 
dispositir de mise en place une envdoppe filtrante k Tint^rieur du chemisage, le disposi ttf 
6tant ainst con9u que la mise en place puisse se faire i. travers le tubing de production et, 
15 le cas 6di^t, k travers des filtrcs d6j^ cn place. 

Get objectif est atteint, conToim^ment k Tinvention. grSce au fait que le 
. dispontifcomprend: 

* un mancfaon tubulaire souple et gonflable, radialement expansiUe sous 
refTet d*une pression interne g6ndr6e par un fluide ; 

20 - une s^rie d'€16inettts annuUdres ^galement expansibles radialement et qui 

' entourent ledit manchon en 6tant axialement 6Gast£s les uns des autres. ces €16nients ^tant 
constitufe en une matite initialesnent souple, noais durdssable par polymerisation ; 

- une envdoppe filtrante tubidai re - ^ventudlement oonstitufe de plusieurs 
tronfons independants - entourant la s£nt d*d6ments anndaires. et ^gdement expansible 

25 radidement; 

• des moyens pour polym^riser lesdits 61toents annuldres lorsque le 
manchon est gmiM; 

ledit manchon ^tant detachable de Tenvdoppe filtrante et des dements 
anntddres polym6ris6s. apits d^gonflage . 
30 Pardlleuissdonuncertdnnombredecaract&istiquesadditionndlesnon 
limitati ves, de Tinvention : 

- lesdits dfeients sont polym6risables k diaud par cfTet Jode^ au moyen 
de resistances chaufTantes npyte dans le manchon ; 

- lesdits dements annddres sont loges dans des gorges ro6iag6es dans la 
35 paroi exteme du manchon, Tcnsemble ayant une fonne c^indrique ; 

T recaitement mutud des dements annuldres est sensiUement supiedeur k • 
leur dimension axide ; 
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- renveloppe nitiante est fonn^e de fils tress6s qui autorisent sa retraction 
axiale au cours de son esqansion ladiaie ; 

- reDvdoppenitranteestoonstitu6ed*iineoupluaeuisreiuUe(^ 
et perfn6able(s) enrouI6e(s) sur dle(s) -Jiitae(s) pour former un tube non fennd ; 

5 - renveloppe filtrante est cx>nstitu^ de plusieurs Teuiiles souples et 

penn^aHes qui son! ctntr6es et Rxies k la p6iphMedes ^6nients annulaiies de Cagon h se 
reoouvrtr pajtidlement, k la manifere de tuiles. 

- Teovdoppc filtfante est subdivis^e en plusieurs tronfons ind^pendants 
plac6s bout k bout, et doat les zones d'extrfoiit^ chevaudient lesdits d toents annulaires. 

10 D*autres caiact^ristiques et avantages de Tinvention apparaltront de la 

description et dcs dessins annexes qui en repr^sentent, k ^mple titre d*exemple$ non 
limitatifs, des modes de r£alisadon posdUes. 
Sur les figures: 

- la figure 1 est une vue sdi^matique^ en ooupe axiale, d'un puits pdtrolier 
15 que Ton souhaite gamir d*une envdoppe nitnmte ; 

- la figure 2 repriseote, toujours en ooupe axiale, un disposttir oonforme k 

rinvention ; 

- les figures 3 et 4 reprdsentent, txbs scbdmatiquement, Tenveloppe 
filtrante dont est pourvu le dispositif de la figure 1, reqiectivement avant et Bpxks son 

20 expansion radtale ; 

• les figures 5 & 10 sont des sdidmas rq)r£sentant les difTdrtntes 6t^ies de 
mise en place de Tenvdoppe filtfante dans le puits k Faide de ce dispodtif ; 

- les figures II et 12 repr£sentent uts scMmattquement, et en perspective, 
une premito \'aiiante de Tenvdoppe, respectivement 1^ T^tat ladialement non expans6 et 

25 expanse ; 

• la figure 13 est une vue siinilaire de cdle de la figure 1 1, qui repr6sente 
une seoonde vaiiante de Tenvdoppe filtrante. 

- la figure 14 est une vue en demi-coupe axiale, qiu oitrntre un mode de 
realisation possible de Tenvdoppe. composee de plusieurs ti 01190 ns inddpendants. 

30 Sur la figure ion a design6 par la reference C le chemisage du puits, par 

la reference T le tubing de production, par la reference OH robCuratoir (ou ^'packer**) qui 
assure son oentrage dans le puits, par TP la I6te de puits oil se trouvent les 6quipements 
de surface, et par R le reservoir, c*est k dire la zone de sous-sol dans laqudle se trouvent 
les hydrocarbures k extraire. 

35 Au niveau du reservoir le chemisage C est perce d'une multitude de 

perforations A par leajueiles se fait I'entree des hydrocarbures dans le puits, comme 
symbolise par les fltehes I 
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Lorsqu*il se pose un proUimc d^airivde de sable il est souhait&ble de 
gamir d*un ftl tre la portion du chemisage situ6 dans oelte zone, de manite k eihpficlier'le 
passage des particides de saUe ^ tiavers les perfoiations A. 

Bien entendu, la porosit^ du filtre doit toe adapt6e k la granulom^trie du 

5 saUe. 

Le chemisage C et le tubing de production P sont, par exempler des tubes 
cylindriques en ader. 

Le diaxnfetie D du chemisage est sensiUnnent jrius grand que ie dtam&tre 
Do du tuUng de production. 
10 A titre indicatif. Do est par exemple compris entre 50 ct 1 10 mm, tandis 

que D est compris entre 54 ei 160 mm. 

L'objectif de Tinvention est de gamir d*un £16ment nitianl la portion du 
chemisage situde au niveau du rtorvoir R sans avcMr k enlever le tubing de production T. 
Le dispositif iepr6sent6 la Tigure 2 permet de r^Uiser cette operation. 
15 Ce <fisposi tif, r6f6renc6 1 , a une forme g6n6ra]ement cylindrique, avec une 

extr6mit6 libre 12 en fonne d'ogive. C'est cette extr6nit6 qui est destinde k etre dirigde 
vm le fond du puits lorsque le disposidf est udlisd. 

Le dispositif est fix^ k rexlr6mit£ d*une tige de oommandc 10« par 
rinterm&liatre d'un oigane de raccordeihent 1 1. 
20 La tige 10 est tubulaire, et est adapts pour amener un liqutde sous 

pitssion* par exemple de I'eau et/ou des hydrocarbures pompds dans le puits, krint6rieur 
du disposidf . et plus pr^siment k Tint^rieur du manchon creux 2 qui sera ddcril plus 
loin. 

Dans un mode de r^sation possible, la tige 10. qui remonte jusqu'^ la 
25 tete de puits, a pour fonctioos de guider le dispositif pendant sa descente ou sa lemontte, 
d*amener un liquide sous pression de la suiface jusqu'^ rint6rieur de dispositif, et 
oomporte des dUes d*alimentation dectriques. Ceux-ci sont symbolisms par une ligne 
pdntillde tifirtocit 100. Leur fonction sera ex|4iqu6e fdus loin. 

Scion une variante, la tige 10 peut tire connectfe k un outil adapts 
30 pennetlant de pomper le liquide du puits vers Tint^eur du dispositif, ledit outil dtant, lui. 
reiim ^ la tile de putts par des cflUes d*alimentation 61ectfique. 

Dans sa fonne naturelle, qui est cdle illustrte sur la figure 2, le diam^trc d 
du dispositif 1 est i^rement inffrieur au diamtoe Do du tubing de productioa 

Ce dispositif compicnd un mancfaon tubulaiic 2, g6i£ralement cylindrique, 
35 en mat^riau souple et dastique, par exemple en caoutchouc syn(h66que (dastomte). 
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Ce manchon pntfsente un a]^ge central 21 qui est fenne ^ Textrfinit^ 12 
(extrfoilt^ basse), dans leqoel cl6t)ouche St Textrtoil^ oppose (en panie bauie) la tige 
tubulaire 10» via le raoooid 1 L 

A tilre indicatif, r^patsseor dc paroi du manchon 2 est comprise entre S et 

5 20 mm. 

En tntroduisant un fluide sous pression dans le canal 21, on provoque une 
expai^ion nidiale du macdiofi 

Les caract^tiques du mattfriau constituant le manchon et son ^>ais5eur de 
paroi sont cfaoistes de telle sorte que le mandxm ait la capacity, & I *&at gonfl^, d*atteindre 
10 au moins le diam^tre D du diemisage. 

Dans la paroi ext^rieure de ce manchon 2 est creusde une sdrie 
d*Mdements annidaires - ou gorges - 22 r^gulitaament /^parties sur loute la longueur du 
manchcm. 

Dans le mode de rdaltsatlon illustr^, ces ^videments ont une section 
IS ncctangulaire dont ia piofondeur conespond approximativcment k la moiti6 de r^paisseur 
du manchon. 

La dimension axiale a des Mdements 22 est scnaUemem plus faible, par 
exemple mc»ti6» de la valeur de leur 6cartement mutud b. 

A titre indlcatir, a est de Tordre de 10 ^ SO nun, tandis que b est de Tordre 
20 de20k 100mm. 

La longueur Cotale L du mandion est choisie, bien entendu, en fonction de 
la longueur du tron^ de diemisage k traiter. 

A titre indicatir. die est comprise entre 2 et 20 rotoes. 

L^ ^videments annulaires 22 soni gamis d*un mat^riau 3 qui est 
2S inittaJement souple, et ^galement, radialement expansible, mais qui est durcissable 
thermiquementet/ouchimiquemenL 

II s'agit de prfKrenoe d'une r^nne polym6risabIe sous Terfet de la 

chaleur. 

A rint^rieur de la paroi du manchon 2 sont noyds un ou plusieurs 
30 emoulements dc fils chauffants r6f6renc6s 20. Ceux-d sontconvenablement aUment£s en 
6nergie dlectrique via les cflbles 100 mentionnds plus haut 

II est ainsi possible de rdaliser la polymerisation des dldments annuladres 3 
par effet Joule, la chaleur 6mse par les fils chauflants dtant transmise k ces denieis. 

Les fils 20 sont enroulds au sein de la parol du mandion et selon une 
35 configiuation qui ne contrarie pas Texpansion radiale du dispositir ; c'est le cas d*un 
enroulement h£liooadal, dont Texpansion radiale entrs^ la i€duction du pas. 
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Le diamitic exteme des dements annulaires 3 est identique k celui des 
portions non €vid6es du mancbon 2. de sorte que rensembie Tonne une pitdt cylindri* 
que. 

Sur oet ensemble est emmandi^e une enveloppe nitiante 4. 
5 U s'agit d*un cylindre de faible ^paisseur, & paroi perm6able mince et 

^H^Ie* ^galemem susoq)tibie de s*expanser radialeroent aTm d*aooompagner Texpanston 
CQsjointe dw rsanchon 2 e!des ^^nenls 9f!nidaire$3. 

La fOT0sit6 de renveloppe filtrante 4 est naturdlement adapt^e k la 
gianulom6trie des particules de sable que Ton soubaite arrftter. 
10 A titre indicatir, sa largeur de mailles est de rordie de quelques dixitaies 

demilUmities. 

L*envdoppe cylindrique 4 est constitute par exemple de ills ou de flbres 
tresses ou tissds. 

Dans le mode de r£alisation illustrf tite scb6matiquement sur la nguie 3, il 
15 5*agit d*un tiessage qui oomprend deux series de fils ou de fibres entreciois^ 40»41. 

Chaque sine de fils ou de fibres est enroulte en hflice» et les deux sdries 
ont une orientation inverse, f onnant entre dtes un an^ «u 

Atitreindicatif lavaleiirderangleaestde3O&50*envin»L 
Ce genre de structure tubulaire en Tils ou en fibres txess& et entrelac^ a la 
20 propridtd de pouvoir se ddfonner, par modification de 1 'angle des deux sines 40 et 41 . 
son expansion cadiale entn^inant tine augmentation de 1 'angle a et un laoooiuctssement de 
sa longueur imitale; 

Ce phfoomkie se oomprend aisdment k la oomparaison des figures 3 et 4 ; 
sur cette demi^re figure^ on a ddsignd par d * et I * respectivement le diam^tre (qui a 
25 augment6) et la longuetu^ (qui a diminu6} sous Teffet de la pression interne P qui a 
pix>voqu6 1 'expansion de Tenveloppe 4. 

A titre indicatir. si on considfae les valeurs donndes prfoddemment pour a 
lenouvd angle a»entrelesdeuxs6riesdefilsouderibre$40et41estA:ropdrede80^ 
110*parexemple. 

30 Les nis ou Tibres qui constituent le tressage de Penveioppe 4 sont en 

matdriau quelconque, ayant des idsistanoes mtamiques et anti-conosives suffisantes pour 

convenir au condition reqaise d*optetion. 

On peat dter eomme matdriaux appfopri£i des fils mdtalliques. des flbres 

de carfaone, des flbres de vene, ou des flbres de Kevlar. 
35 En rdrftence aux figures 5 k 10. nous allons maintenant exfdiquer de 

quelle manihe s'op^e la mise en place de Venveioppt flltrante k Tintirieur du puits k 

Paide du dispositif qui vicnt d*toe dtoit ci-dessus« 



7 

L*enveloppe 4 peut £tre simpleinent emmanch^e sur les dteents 2 et 3, 
avec faible jeu, le ffottement de Vwvtloppt avec ses dftnents tont suffisant pour assurer 
letirsoUdarisadoiL 

1 1 est possible ^galement de pr^voir une fixation, par exemple par GoUage, 
S de I *envdoppe 4 sur les ti^mcnts annulaires 3. 

Le dispositif 1 est desoendu dans le puits h travers le tulnng de induction 
T de diam&tre supMeur, comme cda est illtistrd sur la ftgiire 5, le mouvemcG! de 
desoente du dispodtif dans le puits y ^tant symbolist par la nhcht P. 

Lb dispositirestainsi anient dans lazone^ tiaiter, position illistrte sur la 

10 figure 6. 

Un fluidc sous pression est aloes introduit ii Pint^eur du dispositir, 
comme illustr< par les fltehes P sur la figure 7. ce qui a pour effet de le gooflen 

De pitfAenoe^ le gonflag^ se fait progiessivement d*une extrfmitd & Pautre 
du dispositif, et plus pr6cis6nent de 1 'extrtout^ 12 en direction de I 'autre cxtr6mit4 c*est 
15 idiredubas vers le haul 

Une disposition particuli6re peut €tre prdvue dans le manchon 2 pour que 
le gonflage se fasse piogressi vement du bas vers le bauL 

Un arrangement de ce type fait Tobjet de la demande de brevet 
737 533, au nom de la demandeiesse ; selon oe document, atujuel on pourra se 
20 reporter au besoin, une sdiie de bagues de contention frangible gamissant le mancbon 
assure la progressivit^ du gonflage en direction axiade. 

Ainsi, le manchcm 2, ainsi que les Adments annulaifts 3 qu*il porte, va, en 
se dilatant, forcer Tenveloppe 4 k s*appiiquer intimement contre la face interne de la paroi 
du chemisage y compris en regard des trous A. 
25 La figure 8 reprfsente Tensemble en fin de gonflage ; ccnmne dijk dit, en 

raison de Texpanstm radiale du dispodtif, il en r6sulte 6galement une compression 
a»ale, c'est k dire une diminution de longueur. D*autres dispositifs peuvent pennettre 
une expansion radiale sans diminution de loiigueur. 

Par suite de la structure tress6e de Tenveloppe filtiante, odl&ci *'acoompa- 
30 gne** le dispositif dans son raccourcissement 

Ators que le dispositif est maintenu sous la pression interne P, on procMe 
k la polymerisation des fidments annulaires 3. Ce tndtement de durdssemenl est opdrd 
thermiquement par efTet Joule, par alimentation en courant 61ectrique de fils chaufTants. 

Une fois que le traitement thermique a 6t6 accompli, on d^gonfle le 
35 manchon 2 par mtse sous depression interne symbbltsd par la fl^e Q sur la figure 9. 
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Le mancfaon se rdtracts done radialcment, et il se d^sdidarise des dements 
annulaires 3 deve&u$ rigides. Ces demiers resteitt en piaoe. ainsi que reovelopp& filuante 
4, qui reste adherer & la Taoe interne de la paroi cylindrique du chemisage C 

Le manchon ainsi d^uill6 peut ainsi €tre alois ledrf par traction vers la 
S surface, qui est symboliste par la fl^e Z sur la Hgure 9. 

II reste par oons^uent k I 'int^eur de la 2one oonoem^e du cfaemisage C 
un Tiltre farm6 d'une eovelo|^ 4 maintenue en place par les anneaux 3 (cf . figure 10). 

Au cours de Texploitation subs^uente du putts, les hydrocarbures 
peuvent passer & travers ie Tdtre dans les zones de Tenveloppe qui ne se tnnivcnt pas en 
10 regard des £I6nents 3. Au contraire, les particules de sable sont atr£ite« et restent k 
Textdrieur. 

Comme les zones impenndables (correspondant aux d&nents annulaires 3) 
ont unc surface sensiblement plus faiUe que les zones penndables (plages exposte de 
I'enveloppe 4), le processus global d'extracdon, et ea particulier le d^bit» n*est pas affect^ 
15 en pradque par la presence dece nitre. 

Dans la variante illustrde sur les flgures 1 1 et 12, Tenveloppe filtrante n'est 
. pasdilatableparfiasddt£endiificdQnradiaie;cepeiidantellepeutsed^oyer. 

Celte envdoppe, ddsignde 4% est fonn^ d*une feuille semi-rigide en 
fonne de grille qui est cnroiii6e pour oonstituer tin c>4indrc non fcmi6. Les deux rives 
20 longitudinales de ce cylindre se chevauchent largement k V6taX initial, ce qui permet 
'1*ouvmure** du cylindre sous Teffet d'une pression interne comme illustr6 il la flgure 12. 

Sur la variante de la figure 13, le filtre 4** est constitu^ de plusieurs 
portions de feuilles 40' semi*rigides, qui ont la forme d*arcs de cylindre se chevauchant 
partieilement k la mani^re de tuiles. L*une des nves de chacune des feuiUes 40**, 
25 coiTcspoodant k une gdntfratrice, est fix€e aux €l6nents 3 (dont un seul est viable sur la 
figure). 

Les rives opposdes sont lifares. 

On comprend que gr^ k cette disposition, sous Peffet de la pression 
interne le recouvrement des diffi^renles feuilles 40** va diminuer* Texpansion dc 
30 Tensembterestantposdbie. 

Les feuilles 40** sont par exemple perfor&s par une multitude de petits 
trous qui ccmstituent les ouvertures du filtre. 

II va de soit que les fetdlles 40" pourraient ttre oonstituto par des ^Ues 
similaires k la feuille 4* des figures 1 1 et 12, et inveisement 
35 La polymdrisation des ^ifments annulaires 3 n*est pas r6alis6e ndcessaire- 

ment par effet Joule. Elle pounrait &re obtenue en utilisant. pour le gonflage du manchon, 
un liquide chaud apte k transmettre des calories auxdits 6l6meats. 
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De plus, rinvention s^adresse aussi k des ^Idments polyxn6risables 
autrcment que par voie thermique, en particuiier par vote chimique. Pour oela i] sufTtt 
d'&|uiper le disposttif de moyens pour provoquer le durcissement in situ desdits 
ddments, par appon apptopii6 d*un r6actir* 
5 Dans le mode de r^isation illustre sur la flgurc 14» Tenveloppe flltrante 

est constitute de plusieurs tronfons (manchons) ind^ndants, dont deux - t€Uttnc€s 4a, 
4b - sont icpii^seni^. lis sout plac^ bout k bout, kuis zoocs d*exti«mt£ chisvauchant les 
<16nents annulaires 3. 

Grftce h cette disposition, Tcxpansion radiate des troDfoiis 4a, 4b,... ne 
10 n6cessite pas leur contraction axiale coocomitante k celle du manchon 2 ; ainst, st la 
Structure desdits tron^ons ne permet pas leur raccoorcissement axial, on observe 
simplemeot une reduction de T^caitement (espace libre) $6paimi deux trongons voisins 
au niveau des dldments annulaires 3. 

Cette configuration de Tenveloppe en plusieurs parties disttnctes est 
1 5 possible qudle que sot t sa structure. Elle s'applique notamment aux modes de rtalisatxon 
des figures 11 ou 13. Le fait que Tenveloppc sott inteiTompue en regard des ^16nents 
annulaires n'est pas gcoani, ces zones &m de toute manito impemitaUcs. 

L'invention peut ^galement s'appliquer & d'autres putts que p6troUei3, en 
paiticulier h des puits de gaz ou d'eau. 
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REVENDICATIONS 

1 . Dispodtif de mise en place d'uae envdoppe filtiante k ritit£rieur d*un 
puits, caiact6isd parte fait qu*il comprend : 

• un ma&chon tubulaire souple et goonable (2), ladialement expansible 
sous Tefret d'une pression iateme (P) gte6r6e par un fluicte ; 

5 - une ?^e d'S^ments aim«liur^ (3) ^galement expaa^tbte^ g^ial^ent el 

qui entourent ledil mandion (2) en ^tant ^cart^ les uns des autres, oes 6l6aients (3) ^tant 
ocxistituds en une matifae tnitialement souple^ mats duictssable par polymdiisation ; 

* une enveloppe filtrante lubulaire (4). entourant la s6rie d^^l^ments 
annulaires (3), et 6galcment expan^Ue radialement ; 

10 - des mqyens pour polym^riser lesdits d&nents annulaires (3) lorsque le 

manchon est gonfld ; 

Icdit mancbon 6tant d6tachahle de 1 'enveloppe filtrante (4) et des dtoents 
aimiilaires (3) po\ym6i\s£s, aprte d^gonflage. 

2. Dispositif seloa ia revendication 1, caract^s^ par le fait que lesdits 
15 <16ment5 (3) sont polym^ri^bles k chaud par effet Joule, au moyc^ de r^stances 

chauffantes (20) itqyte dans le manchon (2). 

3. DispositiT selon Tune des revendications 1 ou 2, caractdrisf par le fait 
que lesdits figments annulaires (3) sont logds dans des gorges (22) mAiagte dans la 
parol extemedu manchon (2), Tcnsemtde ayant une forme cyltndrique. 

20 4. Dispositif selon Tune des revendications 1 & 3* caract^s6 par le fait 

que I 'foutement mutud (b) des ^16nents annulaires (3) est seosiblement sup6rieur k leur 
dimension axiale (a). 

5. Dispositif selon Tune des revendications I & 4. caractfris^ par le fait 
que Tenvdoppe filtrante (4) est formte de fils tresses (40. 41) qui autorisent sa retraction 

25 axiale auooursde son expansion radiale. 

6. Dispositif sdon Ttmedes revencfication 1 ^4,canict6risdparlefaitque 
Penvdoppe filtrante (4*) est constitute d*une feuille 80tq>le et perm^aUe, enroulte sur 
dle-mSme pour former un tube non fermd 

7. Diqpositif selon Tune des revendications 1^4, caraci6ns6 par le fait 
30 que Tenvdoppe filtrante (4**) est constiuite de plusieurs feuilles souples et penn^ables 

(AOT) qui sont dntrtes et fixtes k la p6riiA£rie des dements annulaires (3) de fa^on k se 
reoouviir paitidlement k la maniire de tuilcs. 
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8. Disposiuf selon Tune des revendications 1^7, caract6ris6 par It fait 
que Tenveloppe filtrante est 8ubdivis6e en plusieurs troii$ons indfpendants (4a, 4b..O 
places bout k bout, et dont les zones d*extr6mit£ chevaucbent lesdits ^ toents annulaires 
(3). 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 

The present invention concerns a device for installing a filtering cover inside a well, particularly 
an oil well, and more speciiically inside the well reinforcement lining. 

In a production oil well, in tbe underground region that contains the hydrocarbons — commonly 
called **rescrvoir^— the casing that constitutes the wall of the well has perforations through which the 
hydiocaibons can penetrate inside the well 

They are tiien carried to tbe sur&ce (wellhead) through tubing that is coaxial with the casing and 
of smaUer diameter. 

The centering and sealing of this tubing— which hereinafter will be called "production 
tubing"— in the casing are accomplished by means of a seal, commonly called by the English term 
••packer" 

It is rather common for particles of sand to be carried by the liquid hydrocarbons from the 
reservoir into flie well, through die perforations in the casing. 

This is particularly true where unconsohdated sandstone reservoirs are concerned, reservoirs with 
little cementing or depth. 

This can also occur with wells that have a high flow rate, or when there is an inflow of water due 
to the depletion of die reservoir, as well as for other reasons. 

The transfer of sand into Ae well causes significant problems at the engineering level, because it 
presents a risk of blocking the well and Mure of the downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of the different materials used, which increases 
the maintenance costs for the well. 

To resolve this problem, the use is known of metal filter screens that are installed either before ±e 
well goes into production, or afterwards v/bcn the aging well begins to produce sand. 

In construction, the outside diameter of these filter screens is close to the inside diameter of tbe 
wall to be treated. 

When the filter screens are mstalled before the well goes into production, diey arc included in the 
architecture of the well. Their instaUation flierefore generally does not pose any problem, because this is 
done before the installation of the production tubing. 
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The present invention does not seek to replace these known techniques. 

When the filter screens have to be positioned after production has begun, the problem becomes 
more corrq>lex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the fil^ screen unless it is pulled out. 

In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 
filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an afaready-installed filter screen, which severely limits their 
use. 

The present invention seeks to resolve these dimculties by proposing a device for installing a 
filtering cover inside die casing, the device being so designed that the installation can be done through the 
production tubing, and when applicable, tiirough filters that are already in place. 

This objective is achieved, according to the invention, due to die fiict that the device is con^sed 

of: 

- a flexible and inflatable tubular sleeve that is radially e3^>andable by the effect of an internal 
pressure generated by a fluid; 

- a series of nng-shsqied elements likewise radially expandable and enclosing said sleeve vAMe 
being axially spaced from each other, said elements being made of an initially flexible material, but capable 
ofbeing hardened by polyn^rization; . . 

- a tubular filtering cover — ^which may be conposed of several independent sections — enclosing 
the series of ring-shaped elements, and abo radially expandable; 

- means for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from die filtering cover and from the polymerized ring-shaped 
elements, after deflation. 

Moreover, according to a nunober of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule efifect, by means of heating resistances embedded 
in the sleeve; 

- said ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

- the mutual separation of the ring-shaped elements is appreciably greater than their axial 
dimension; 
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- the illtenng cover is fonned from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is conqx>sed of one or more flexible and pcnneable sheets that are rolled iq) to 
forma tiibe that is not closed; 

- die filtering cover is conq>osed of several flexible and permeable sheets that are curved and 
attached to the perq;»hery of tiie ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

- tibe filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overlap said ring-shaped elements. 

Other characteristics and advantages of the iiiveatiou wHl appear firom the dcsci^tion and the 
appoided drawings which represent, singly by way of non-limiting examples, possible embodiments 
diereof. 

In ttie Figures: 

- Figure 1 is a diagrammatic view» in axial cross section, of an oil well that is to have a filtering 
cover mstalled in it; 

- Figure 2 represents, again in axial cross section, a device accordix^ to the invention; 

- Figures 3 and 4 represent, veiy diagrammatically, the filtering cover with which fbe device of 
Figure 1 is provided, respectively before and after its radial expansion; 

- Figures 5 to 10 are diagrams representing the different steps in installing, the filtering cover in 
the well by means of this device; 

- Figures 11 and 12 represent in perspective, very diagrammatically, a first variant of the cover, 
respectively in the radially unejqMuided and expanded state; 

- Figure 13 is a view similar to that of Figure 1 1, ^niiich represents a second variant of the filtering 

cover; 

- Figure 14 is an axial, semi-cross-sectional view that shows one possible embodiment of the 
cover, con^osed of several independent sections. 

In Figure 1» C is used to designate the casing of the well, T is die production tubing, OH is the 
packer which ensures its centering in the well, TP is the wellhead where the surface equipment is located, 
and R is Ae reservoir, that is, the underground area in which the hydrocarbons to be extracted arc located. 

At the level of the reservoir, Ac casing C has a multitude of perforations A through which the 
hydrocarbons enter the well, as symbolized by the anows L 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in Aat area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of die filter should be adapted to die grain size of the sand. 

The casing C and the production tubing P are, for example, cylindrical steel pipes. 
5 The diameter D of the casing is appreciably greater than the diameter Df of the production tubing. 

By way of exanq}le, D$ is between 50 and 1 10 mm, while D is between 54 and 160 mm. 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 allows this operation to be carried out. 
10 This device, referenced as 1, is generally cylindrical in shape, witii one og!ve-sh?*ped free end 12, 

This is die end that is intended to be sent toward die bottom of die well when die device is used. 

The device is attached to the end ofa control shaft 10 by means of a connection device 11. 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for example die water 
and/or hydrocarbons pumped in the well, into die interim of the device, and more specifically mto die 
1 5 interior of the hollow sleeve 2 that will be described later. 

In one possible embodiment, the function of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a Uquid under pressure firom die surface to die interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their function will be explained later. 
20 According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 

from the well to be pumped to die interior of the device, said tool itself being connected to the wellhead by 
cables for supplying electricity. 

In its natural form, w^ch is illustrated in Figure 2, the diameter d of die device 1 is shgbtly less 
dian the diameter Df of the i^oduction tubing. 
25 This device is con^>psed of a tubular sleeve 2, generally cylindrical, of flexible and elastic 

material, for exanq>le of synthetic rubber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bore ±e 
tubular shaft 10 discharges at the opposite (i^^r) end via die connection 1 1. 

By way of example, the wall duckness of die sleeve 2 is between 5 and 20 nun. 

The introduction of a fluid under pressure into die channel 21 causes a radial e}q>ansion of die 

sleeve. 

The characteristics of the material of xsidch the sleeve is made and its wall thickness are selected 
so that the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In the outer wall of diis sleeve 2 a series of ring-shaped recesses — or grooves — ^22 is made, which 
are regularly spaced along the full length of the sleeve. 

In the ilhistratcd embodiment, diesc recesses hove a rectangular section the depth of v,^ch 
corresponds approximately to one-half of the thickness of the sleeve. 

The axial dinocnsion a of the recesses 22 is appreciably less, for example one-half; of the value of 
dieir mutual separation b. 

By way of exanq)le, a is on the order of 1 0 to 50 mm, vriiile b is on die order of 20 to 100 mm. 

The total length L of the sleeve is selected, of course, based on the lengdi of the section of casing 
to be treated. 

By way of example, diis is between 2 and 20 meters. 

The ring-shaped recesses 22 are fitted widi a material 3 that is initially flexible as well as radially 
expandable, but which is thermally and/oi chemically curable. , • 

Preferably, this is a resin that can be polymerized under the effect of heat 

Inside die wall of the sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They arc appropriately supplied widi electrical energy by die above-mentioned cables 100. 

Thus die polymerization of die ring-shaped elements 3 can be achieved by die Joule effect, die 
heat emitted by the heating wires being transmitted to said elements. 

The wires 20 are coiled inside die wall of die sleeve, using a configuration diat does not hinder die 
radial expansion of die device; such is die case of an helicoidal coil, die radial e:q)ansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to diat of Ae non-recessed portions 
of fte sleeve 2, so that the assembly forms one cylindrical part 
A filtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible penneable wall, also capable of being 
radially expanded in order to acconq>any the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out 

By way of example, the mesh size is on the order of a few tenths of millimeters [sic]. 

The cylindrical cover 4 is cong>oscd, for cxanplc, of braided or woven wires or fibers. 

In the embodiment illustrated very diagrammatically in Figure 3, it is a braiding con9>osed of two 
series of interiaced wires or fibers 40, 41. 

Each series of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a . 

By way of exanqple, the value of die angle a is approximately from 30** to 50**. 

This type of mbular stiructure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changmg the angle of the two series 40 and 41, its radial e3q>ansion causing 
an increase of the angle a and a shortening of its initial length. 

This phenomenon is easily understood by conparing Figures 3 and 4. In Figure 4, d* and I' are 
used to designate, respectively, the diameter (which has increased) and the lengdi (which has decreased) 
due to the effect of the internal pressure P diat has caused the expansion of the cover 4. 

By way of exanq>le, taking the values given previously for a, the new angle a' between the two 
scries of wires or fibers 40 and 4 1 is on die order of 80"* to 1 10**, for exan^le. 

The wires or fibers that comprise the braiding of the cover 4 are con^osed of any material, having 
sufficient mechanical strcngfli and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, caifoon fibcis, glass fibers, or Kevlar fibers. 

In reference to Figures 5 to 1 0, we will now explain how the filtering cover is installed in the well 
usmg the device that has just been described above. 
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The cover 4 can singly be force-fit onto the elements 2 and 3. witib little clearance, the friction of 
the cover with these elements being sufficient to ensure that fliey are solidly attached to each other. 

It is also possible to attach, for example by gluing, the cover 4 to the ring-shaped elements 3. 

The device 1 is lowered into die well through the production tubing T of larger diameter, as 
illustrated m Figure S, the descending movement of the device in die weO being symbolized by the arrow 
F. 

The device is thus taken to Ae zone to be treated, die position iUustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as illustrated by the arrows P in Figure 7, 
which inflates it 

Preferably, \ht iafladon is done progressively from one end to the other of the device, and more 
specifically from the end 1 2 toward the other end, that is, from bottom to top. 

A special arrangement can be provided in the sleeve 2 so that the inflation is done progressively 
from bottom to top. 

An arrangement of tiiis type is the subject of patent plication FR-A-2 737 533. in diis 
appiicanfs name. According to this document, to which refoence may be made if needed, a series of 
breakable constraining rings fitted on the sleeve ensure die progressive inflation in the axial directiorL 

Thus, the sleeve 2, as well as the ring-shaped elements 3 it carries will, when expanding, force the 
cover 4 to be applied tighdy against the inner face of the wall of the casing C, facing the holes A. 

Figure 8 represents die assembly when inflation is finished. As already mentioned, because of the 
radial expansion of the device, there is also an axial con^ression, that is, a decrease in lengdi. Odicr 
devices can allow a radial expansion without decreasing in length. 

As a resuh of the braided structure of the filtering cover, said cover "accompanies" the device 
^en it becomes shorter. 

While the device is held under die internal pressure P, the ring-shaped elements 3 are cured This 
hardening treatment is done diermally through die Joule effect, by sillying heating wires widi electrical 
current 

Once the heat treatment has been completed, die sleeve 2 is deflated by release of the internal 
I^essure, symbolized by die arrow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches from the riag-sh^ied elements 3 that have 
become rigid. Said elements tmedn in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus strapped of these elements, can be withdrawn by pulling it to the surface, which is 
5 symbolized by the arrow Z in Figure 9. 

As a result, a filter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concem in the casing C. 

During the subsequent operation of the well, the hydrocarbons can pass through the filter into the 
areas of the cover diat are not opposite the elements 3. On the other han4 the particles of sand are stopped 
iO and remain outside. 

Since the in^rmeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than the permeable zones (exposed sections of the cover 4), the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In tibe variant illustrated in Figures 11 and 12»tbe filtering cover is not expandable by elasticity in 
15 the radial direction; however, it can be dqployed. 

This cover, designated as 4', is formed from a semi-rigid sheet in the fonn of a screen that is rolled 
up to fonn a cylinder that is not closed. The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows the cylinder to be "opened" under the effect of an internal pressure as illustrated 
in Figure 12. ^ . 

20 In the variant of Figure 13, the filter 4" is composed of several portions of semi-rigid sheets 40', 

which are formed into arcs of cylinder that partially overlap like roofing tiles. One of the edges of each of 
the sheets 40'*, corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges axe free. 

25 As a result of this arrangement, under the effect of the internal pressure the overlapping of the 

different sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constitute the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4* of Figures 1 1 
30 and 12, and vice versa. 

The curing of die ring-shaped elements 3 is not necessarily done by the Joule effect It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 



wo 99/25951 



9 



PCT/FR98/02352 



Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, die device simply is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In die embodiment iUustrated in Figure 14» the filtering cover is cooposed of several indq)endcnt 
5 sections (sleeves), two of which— referenced 4a, 4b— are represented. They are placed end to end, the areas 
of dieir ends overlapping the riiig-shaped elements 3. 

As a result of this arrangement, the radial expansion of the sections 4a, 4b,... do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
their axial short^iing, there is singly a reduction of the spacing (free space) separating two adjacent 
10 sections at the ring-shaped element 3. 

This configuration of die cover in several distinct parts is possible regardless of its structure, it 
applies in particular to the embodiments of Figures 11 or 13. The fiict that the cover is interrupted facing 
the ring-shsqped elements is not a problem, because these areas are in9>ermeable. 

The invention can also apply to wells other dian oil wells, in particular gas or water wells. 

15 
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CLAIMS 

1. Device for mstalHng a filterii^ cover inside a well, characterized by the fact that that it is 
coiiq>osed of: 

- a flexible and inflatable tubular sleeve (2) Aat is radially e3q>aiidable by the effect of an internal 
pressure (P) generated by a fluid; 

- a series of ring-shaped elements (3) likewise radially CTcpandable and enclosing said sleeve (2) 
while being axiaUy spaced from each other, said elements (3) being made of an initially flexible material, 
but capable of being hardened by polymerization; 

- a tabular filtering cover (4) enclosing the cehes of ring-shaped elements (3), and ako radially 
expandable; 

- means for polymerizing said ring-sfaa9)ed elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 
elements (3), after deflation. 

2. Device according to claim 1, characterized by the feet diat said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to eitiier of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer wall of the sleeve (2). the assembly having a 
cylindrical shape. , . 

4. Device according to any of claims 1 to 3. characterized by the fact that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the fact that the fDteiing cover (4) is 
formed from braided wires (40, 41) that aflow its axial retraction when it is radially expanded. 

6. Device according to any of claims t to 4, charactmzed by die fact diat the filtering cover (4') is 
con^sed of a flexible and permeable sheet roiled up to form a tube that is not closed 

7. Device according to any of claims 1 to 4, characterized by die fact that the fihering cover (4") is 
composed of several flexible and permeable sheets (40") that are curved and attached to flie periphery of 
the ring-shaped elements (3) in such a way as to be partially overlapped, like roofing tiles. 
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8. Device according to any of claims 1 to 7, chaiacterized by tbe &ct that tbe fikering cover is 
subdivided into several independent sections (4a, 4b...) placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 
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